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Background: In this study, we aimed to investigate the frequency of oral mucosal lesions and systemic
disease in patients with or without dementia.
Methods: The patient group comprised patients from the Istanbul Metropolitan Municipality Darulaceze
Retirement Home and the control group consisted of patients who attended university clinics. The
examination took place in a quiet roomwithin the nursing home in the company of a member of the care
staff well-known to the patient, and the control group was collected from participants who wanted to be
included in the study. The study group consisted of 250 patients with dementia (110 male, 140 female)
with a mean age of 74.1  10.9 years and 200 control patients (90 male, 110 female) with mean age of
70.5  10.2 years. We examined patients using a mouth mirror. Medical information was collected from
patients and nurses.
Results: In this study, 164 patients with dementia (64.8%) and 109 control patients (54.5 %) had one or
more oral mucosal lesions (p ¼ 0.016). Eighty-eight patients with dementia (35.2%) and sixty control
patients (30%) were edentulous (p > 0.05), and 28 in the patient group (31.8 %) and 43 in the control
group (71.6 %) were able to use prostheses (p < 0.05).
Conclusion: Oral mucosal lesions are more common in patients with dementia and dental care should be
performed regularly for this group. In addition, because removable prostheses can be lost by patients
with dementia, implant-supported ﬁxed prostheses should be preferred for this group.
Copyright  2012, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. All rights reserved.1. Introduction
Dementia is an irreversible and progressive neurodegenerative
disease characterized by mental disorientation such as learning
difﬁculty, loss of memory, disorientation to time and space, and
decrease of tongue functions. It has been described as a variety of
syndromes rather than a sign, a symptom, or a disease1e7. It is an
impairment of intellect, memory, and personality without any
alteration of conscious level. Dementia is more common with
increasing age, occurring in approximately 2e3% of people aged
65e75 years, and rising to 9e20% over 80 years, and could be up to
50% in individuals aged 90 years and older8.erest.
Bezmialem Vakif University,
ofacial Surgery, 34093 Fatih,
ioglu).
iwan Society of Geriatric EmergenThe number of people in the world is increasing, and because of
the availability of good health care and drugs, those who reach old
age are living longer3,9.
There are a number of types of primary and secondary
dementias. Primary dementias are Alzheimer disease (AD), and
Lewy body dementias. Both result from the damage caused by
deposition of proteins within the brain tissue. In general, the more
proteins present, the worse the level of dementia. Secondary
dementias are vascular dementia, followed by diseases such as
acquired immunodeﬁciency syndrome (AIDS), Creutzfeldt-Jakob
disease, dementia with Parkinson’s disease, Huntington’s disease,
brain tumors, and other causes of intracerebral pressure. The most
common dementias are AD (50e60%) and vascular dementia
(20%)1,5.
Diagnosis usually occurs over a period of time, and involves
recording symptoms over time, and the results of cognitive/
memory tests. The Abbreviated Mental Test is quick and effective
shortened version of the Mini Mental State Examination that is
often used for the diagnosis of dementia. The lower the score
achieved, the worse the level of dementia. Conﬁrmation of thecy & Critical Care Medicine. Published by Elsevier Taiwan LLC. All rights reserved.
Table 1
Oral questionnaire form.
  HYPERTENSION:                            YES……..NO……. 
  DIABETES:                                       YES……..NO……. 
  CARDIOVASCULAR DISEASE:    YES……..NO……. 
  HEPATITIS    A         B         C         YES……..NO……. 
  PARKINSON DISEASE                   YES……..NO……. 
  EPILEPSY                                         YES……..NO……. 
  OTHER 
5. ORAL MUCOSA FINDINGS:  
ORAL QUESTIONNAIRE FOR DEMENTIA PATIENTS 
1. NAME-SURNAME: 
2. DATE OF BIRTH: 
3. GENDER:       
4. SYSTEMIC DISEASES: 
Oral Lesions and Dementia Patients 113diagnosis can only be made postmortem when the speciﬁc
pathology of senile plaques and neuroﬁbrillary tangles are identi-
ﬁed in the brain10e12.
The deterioration often progresses gradually, resulting in
impairment in daily activities2. As the disease progresses, daily
routines such as eating, bathing, tooth brushing, and dressing may
be difﬁcult to perform13. Symptomatic therapy currently is the
mainstay of disease management and no curative strategies are
available14. Therefore, individuals with dementia in need of
extensive support are commonly living in special facilities4,15.
Due to the difﬁculties in performing oral hygiene procedures in
individuals with dementia, the risk of developing caries and peri-
odontal diseases increases3,8. Furthermore, individuals with
dementia often use medications that may result in a reduction of
the saliva ﬂow as a side effect2. Dysfunction of the salivary glands
has been reported in individuals with AD16. A reduced saliva ﬂow
may predispose the development of caries17.
We recognized that there is no study comparing the prevalence
of oral mucosal lesions in patients with or without dementia. In this
regard, we aimed to study oral mucosal lesions and systemic
disease frequency in patients with or without dementia.                TONGUE LESIONS:  
                 HAIRY TONGUE: 
                 FISSURED TONGUE: 
                 GEOGRAPHIC TONGUE:  
                  ARTOPHIC TONGUE:  
                  MEDIAN GLOSSIT:  
                  APHTHOUS ULCER: 
                  HERPETIC LESION HYSTORY:   
                  ORAL LICHEN PLANUS: 
                  LEUCOPLAKIA:   
                  PIGMENTATION: 
                  CANDIDIASIS:  
                  OTHER: 
6. PROTHESIS USE:                  
                       YES:                  
                        NO:                  
7. HALITOSIS:     YES……..NO…….         2. Methods
This cross-sectional epidemiologic study was carried out in
a residential nursing home and two university clinics in Istanbul,
Turkey. Patients with dementia were designated as the patient
group, and the control group comprised patients from Bezmialem
Vakif University and Istanbul University Faculty of Dentistry.
Patients with dementia were categorized according to their
cognitive status by the nursing home, and we evaluated the prev-
alence of oral mucosal lesions of patients with moderate to severe
dementia (abbreviatedmental test (AMT) score 0.51.25). Patients
older than 65 years were included.
The study was approved by the Ethical Committee of Bezmialem
Vakif University, and was conducted in full accordance with ethical
principles, including the World Medical Association Declaration of
Helsinki, as revised in 2002. The examination of the patients with
dementia also formed part of the routine annual screening
assessment carried out in the nursing home.
The examination took place in a quiet room within the nursing
home in the company of a member of the care staff well known to
the patient. Light for the oral examination was provided by means
of a portable dental light, and the only piece of dental equipment
that was used was a mouth mirror to avoid patient disorientation.
Halitosis was diagnosed clinically.
The clinical examinations were carried out by two dentists
calibrated on a pilot study that was performed on 10 people with
similar characteristics to our study group, patient history ﬁles were
ﬁlled out (Table 1).
Systemic diseases of patients with dementia were determined
from medical records due to a lack of patient cooperation. Medical
information was recorded from patients in the control group.
If a partial or full prosthesis was present, it was removed before
the examination. An oral mucosal alteration (red, pigmented, or
ulcerative) was deﬁned as any abnormal change on the oral
mucosal surface or any swelling. The diagnosis of speciﬁc oral
mucosal lesions was made according to the clinical aspects deﬁned
by theWorld Health Organization, and all diagnoses were clinical18.
No biopsies, cytology, or other tests were performed.
Denture stomatitis with clear erythematous lesions, angular
cheilitis with distinct erythematous cracks, or ﬁssuring at the
corners of the mouth and ulcers associated with ill-ﬁtting remov-
able dentures were recorded.In the current study, subject cooperation was not always satis-
factory, and many of the patients with dementia were unable to
open their mouth properly or could keep it open only for a few
moments. Therefore, the duration of the oral examinationwas kept
as short as possible.
Logistic regression models were used to assess the inﬂuence of
the variables (oral mucosal lesions, systemic disease, halitosis, and
prosthesis use ratios). Results were considered statistically signiﬁ-
cant when p < 0.05.3. Results
The patient group consisted of 250 patients (110 male, 140
female) with mean age of 74.1  10.9 years living in Istanbul
Metropolitan Municipality Darulaceze Retirement Home and the
control group consisted of 200 patients (90 male, 110 female) with
mean age of 70.5  10.2. No differences were found between
Table 3
Distribution of systemic diseases among patient and control groups.
Disease Patient n (%) Control n (%) p
Macroglossia 4 (1.6) d 0.072
Angular cheilitis 25 (10) 7 (3.5) 0.007a
Denture stomatitis 11 (39.2) 2 (4.6) 0.032a
Cheek biting 12 (4.8) 7 (3.5) 0.495
Geographic tongue 31 (12.4) 20 (10) 0.416
Fissured tongue 67 (26.8) 50 (25) 0.665
Atrophic tongue 12 (5.6) 13 (6.5) 0.434
Coated hairy tongue 40 (16) 11 (5.5) <0.001a
Lichen planus 2 (0.8) d 0.204
Gingival hyperplasia 19 (7.6) 5 (2.5) 0.016a
Pigmentation 21 (8.4) 24 (12) 0.205
Aphthous ulcers 5 (2) 5 (2.5) 0.720
Leucoplakia 8 (3.2) 4 (2) 0.432
a p < 0.05.
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(p > 0.05). Hepatitis B and C, epilepsy, Parkinson disease, and
tuberculosis were more common among patients with dementia,
whereas osteoporosis, diabetes mellitus, hypertension, and
cardiovascular diseases were more common in the control group
(Table 2). Parkinson disease and epilepsy were more common in
the patient group than the control group (p < 0.05).
In this study, 164 patients with dementia (64.8%) and 109
control patients (54.5%) had one or more oral mucosal lesions
(p ¼ 0.016). In terms of oral mucosal lesions, macroglossia, denture
stomatitis, angular cheilitis, coated hairy tongue, ﬁssured tongue,
geographical tongue, cheek biting, leucoplakia, lichen planus, and
gingival hyperplasia were more common in patients with
dementia, whereas atrophic tongue, aphthous ulcers, and
pigmentation were more common in the control group (Table 3).
Angular cheilitis, denture stomatitis, coated hairy tongue, and
gingival hyperplasia prevalence were signiﬁcantly higher in the
patient group (p < 0.05).
Twenty-eight (31%) of 88 edentulous dementia patients (35.2%)
and 43 (71.6%) of 60 edentulous control group patients (30%) were
able to use their prostheses (p < 0.05).
Halitosis was present clinically in 85 patients with dementia
(34%). This condition is most commonly related to oral hygiene
status, and that was found in 50 patients (25%) in the control group
(p < 0.05).
4. Discussion
There are no sufﬁcient data about oral mucosal alterations or
oral health of patients with dementia who require special care and
who reside in retirement homes. Available data indicate that bad
oral hygiene, plaque formation, tooth decay, and low salivary ﬂow
are more common in patients with dementia in comparison with
patients without dementia, and it was postulated that those people
with more severe dementia would have worse oral health than
a reference population, because of the difﬁculty that these indi-
viduals face in undertaking oral hygiene practices, preventive care,
and in accepting dental treatment17e19.
Gordon and McLain19 indicated worse oral hygiene in severe
dementia patients in comparison with moderate dementia
patients. Plaque and calculus formations are also more severe in
severe dementia patients. This is usually due to patients forgetting
to brush their teeth, or medications for systematic diseases which
cause dry mouth.
Ship et al20 did not ﬁnd any difference between people with AD,
and healthy elderly individuals in terms of periodontal status. This
is because AD affects elderly people who already have progressed
periodontal disease. They advocated that periodontal disease
progresses very slowly, and it takes so long to differentiate the
difference between healthy old individuals and those with AD.Table 2
Distribution of oral lesions among patient and control groups.
Systemic diseases Patient n (%) Control n (%) p
Hypertension 53 (21.2) 44 (22) 0.837
Diabetes mellitus 19 (7.6) 18 (9) 0.591
Hepatitis B 8 (3.2) 2 (1) 0.115
Hepatitis C 2 (0.8) 1 (0.5) 0.697
Parkinson disease 12 (4.8) 2 (1) 0.021a
Epilepsy 28 (11.2) 6 (3) 0.001a
Tuberculosis 4 (1.6) d 0.072
Osteoporosis 13 (5.2) 11 (5.5) 0.888
Cardiovascular disease 11 (4.4) 9 (4.5) 0.959
a p < 0.05.The methods used in this survey for the collection of data were
chosen in order that the clinical examination was as quick and
simple as possible. Previous studies in this ﬁeld of research with
cognitively impaired adults with dementia1,2 have suggested that
the environment and the examination should be kept as ‘relaxed’
and informal as possible. To this end, the indices used to collect data
were chosen in order that the dementia subjects did not have to be
physically examined for long periods of time. Periodontal probing
assessment could have been used to assess the periodontal condi-
tion, but this was not carried out, as it would have increased the
length of examinations. However, this informationwas provided by
symptoms of halitosis and coated hairy tongue that were associated
with poor oral hygiene21.
In our study, halitosis was considered to develop secondary to
poor oral hygiene was more common in the patient group with
respect to the control group. The percentage of coated hairy tongue
was found to be 16% in the patient group, and 5.5% in the control
group. However, our ﬁnding was higher than the percentage found
by Reichart22 (1.9%), Axéll23 (0.6%), and Jainkittivong et al24 (8.7%)
in the age group older than 70 years than in the normal population.
According to these results, it could be said that patients with
dementia have poorer oral hygiene than healthy subjects.
Poor oral hygiene, increased decay, and plaque formation
leading to increased periodontitis and loss of teeth indicates the
increased possibility of prosthesis for patients with dementia.
Prosthesis placement is difﬁcult and costly in these patients and
poor patient compliance is also considered17.
Gordon and McLain19 reported that 36% of patients with severe
dementia were edentulous, whereas Nordenram et al25 reported
this ﬁnding in 25%. In this study, we found similar results to those in
the literature and there were no differences in the edentulous
status of patient and control groups. Patients with dementia
persistently forget to wear their prostheses, and the use of
removable prosthesis is less frequent. Ship6 determined that the
removable prosthesis utilization percentage in AD was 29%. In our
study, removable prosthesis utilization was 31.8%. In the control
group 71.6% of edentulous patients were wearing dentures. This is
caused by the inability of patients with dementia to adapt to the
new prosthesis, which led to continuous loss of the prosthesis. For
this reason, an implant-supported ﬁxed prosthesis was preferable
for patients with dementia.
Previous studies suggest that epilepsy is more common among
patients with dementia, and they reported the prevalence of
seizures was 1.5e64% in patients with AD26,27. Similarly, in our
study we found that epilepsy incidence was higher in the patient
group. Also, gingival hyperplasia was found to be more common in
the patient group because patients received drugs for systemic
diseases such as epilepsy28.
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disorders, is clinically characterized by rigidity, tremor, bradyki-
nesia, and impaired postural reﬂexes29. Many affected patients are
older than 55 years, andmen seem to be slightly more affected than
women30. Cognitive impairment can occur as a consequence of the
long-standing disorder, or may occur early in conjunction with
parkinsonism. Approximately 3.6% of patients with Parkinson
disease, and 0.5% of the general population older than 65 years
suffer from cognitive impairment and dementia29. In our study,
Parkinson disease frequency was more common in the patient
group, a ﬁnding consistent with the literature, and this disease
limits patients’ tooth-brushing ability.
Denture stomatitis is associated with poor denture hygiene31. In
a Danish study, stomatitis has been reported more frequently (54%)
in cases with poor denture hygiene than in those with clean
dentures (7%)32. A Swiss study of 233 long-term patients reports
a much higher prevalence (72%) of stomatitis, with a clear rela-
tionship to poor oral hygiene and neglect of denture care33. In our
study we found similar results. This meaningful difference is
a result of failure of patients with dementia to clean their dentures.
Angular cheilitis is associated with poor oral hygiene and not
use of dentures. Because such lesions can be extremely painful and
cause discomfort for elderly patients, they should not be ignored
but properly treated. The prevalence of angular cheilitis found in
the patient group was higher than any reported elsewhere32,33.
Chalmers et al2 compared oral examination results of patients
with dementia and those without dementia, and found decreased
use of prostheses in those with dementia and also, increased inci-
dence of oral mucosal lesions, plaque formation, coronal, and
cervical caries.
In our study, the prevalence of one or more mucosal lesions in
patients older than 60 years was 63.6% in the dementia patient
group, which was higher than that found by Dundar and Ilhan Kal34
(40.7%) in Turkey and Nevalainen et al35 (38%) in Finland in patients
older than 60 years without dementia. In addition we found that
oral mucosal lesions were more common in the patient group. In
this respect, we could say that dementia is a risk factor for the
development of oral mucosal lesions.
5. Conclusion
This study is the ﬁrst to evaluate care-needing patients with
dementia in terms of oral mucosal lesions and systemic diseases
according to our literature reviews, and we revealed that oral
lesions are more commonly seen in patients with dementia than in
the normal population as a result of poor oral and denture hygiene.
In addition, because removable prostheses are often lost by patients
with dementia, implant-supported ﬁxed prosthesis is preferred for
this patient group. In this study we revealed that oral and dental
care of patients with dementia should regularly be performed by
caregivers, health care staff, and dentists.
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